MsrB3 deficiency induces cancer cell apoptosis through p53-independent and ER stress-dependent pathways.
We have previously shown that down-regulation of methionine sulfoxide reductase B3 (MsrB3) induces cancer cell apoptosis through the activation of the intrinsic mitochondrial pathway. However, the mechanism through which MsrB3 deficiency results in cancer cell death is poorly understood. In this study, we investigated whether p53 and endoplasmic reticulum (ER) stress are involved in MsrB3 deficiency-induced cancer cell apoptosis using breast and colon cancer cells. MsrB3 depletion resulted in p53 down-regulation at the post-transcriptional level. MsrB3 deficiency induced cell death to a similar extent in both p53 wild-type (p53+/+) and null (p53-/-) cancer cells, suggesting that MsrB3 deficiency-induced apoptosis occurs independently of p53. MsrB3 deficiency significantly increased ER stress, which resulted in apoptosis. In addition, MsrB3 depletion activated the pro-apoptotic Bim molecule, which is essential for ER stress-induced apoptosis. MsrB3 deficiency increased cytosolic calcium levels, suggesting that MsrB3 down-regulation leads to a disturbance of calcium homeostasis in the ER, which consequently triggers ER stress. MsrB3 overexpression in MsrB3-depleted cells reduced ER stress, and was accompanied by at least partial recovery of cell viability. Taken together, our results suggest that MsrB3 plays a critical role in cancer cell apoptosis through the modulation of ER stress status.